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Liquid limit (w{). The upper limit of the plastic state. It is the moisture content at which a trapezoidal groove of specified dimensions cut through a sample of soil will be just closed by 25 shocks or blows produced in a standard liquid limit device.
Specific gravity (G). The ratio of the weight in air of a material to the weight in air of an equal volume of distilled water all taken at a given temperature.
Dry density. The weight per unit of volume of the material after the elimination of all moisture. Thus a cubic foot sample of soil obtained from a test pit may weigh 120 Ib but after it is thoroughly dried and all moisture is eliminated it may weight only 90 Ib. The latter figure is said to be the dry density per cubic foot.
Moisture content or water content (w). The ratio of the weight of water in a given soil mass to the weight of solid particles.
Optimum water content (WQ). The water content at which the maximum density is produced in a soil by a specific amount of compaction.
Degree of saturation ($). The ratio expressed as a percentage of the volume of water in a given soil mass to the total volume of intergranular soil space (voids). Thus S = VW/VV X 100.
Coefficient of permeability, also referred to as transmission constant (k), is the quantity of water flowing through a unit area of soil at unity hydraulic gradient in unity time.
3. Classification of Soils. For engineering purposes it is most convenient to classify soils by sizes, because the size of the particles is the most important factor in determining its physical behavior from an engineering standpoint. The mineralogical character of the particles, however, also has a bearing on the qualities of a soil.
The method of determining the grading of a soil (mechanical analysis) is briefly as follows:
After a thorough drying hi the oven, a sample of the material is passed through a series of standard sieves. The shaking is done either by hand or by use of a rotap machine. For that portion of the sample which passes the 200 mesh sieve, the analysis is completed by use of the hydrometer method. This method is dependent on the fact that for any given material the finer the size of particles the slower they will settle through the water.
Thus the density of a mixture of fine soil particles and water may be determined by a hydrometer and the amount of solids present indicated. If the density of the mixture is obtained at frequent intervals, the percentage of the various-sized particles present may thus be determined indirectly.
Fig. 1 gives several of the usual bases for classifying soils. Of the three bases given, that of the Bureau of Soils of the United States Department of Agriculture appears to be the more generally utilized. Accordingly, herein, unless otherwise mentioned it will be understood that classification is according to the U. S. Bureau of Soils. The Massachusetts Institute of Technology classification, however, has an advantage in that the finer materials are further subdivided.
In Fig. 2 is given several mechanical analyses of different kinds of soils. It does not seem advisable to attempt to be too rigid in classifying soils in accord-